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Relationship between lonic Conductivity and Structural Feature of Magnesium lon-Including
Metal-Organic Frameworks ('Gradate School of Science, Tokyo University of Science) O
Kouhei Aoki,! Masaaki Sadakiyo,'

Recently, ionic conductors using the nanospace of metal-organic frameworks (MOFs) have
been extensively investigated, but there are still few reports on magnesium ion-conductive
MOFs. In previous reports, the MOFs, Mg-MOF-745 {Mg(TFSI),}¢.15 having relatively small-
sized one-dimensional pores and MIL-1015{Mg(TFSI),}i¢ having large-sized three-
dimensional pores, which contain the magnesium salt of Mg(TFSI), (TFSI™ =
bis(trifluoromethanesulfonyl)imide), showed very high ionic conductivity under guest vapors.
In this study, to clear the relationship between ionic conductivity and structural features, we
synthesized magnesium-containing MOFs using UiO-66 and MOF-545, which have different
dimensionality and size of the pores. The ionic conductivity of the two samples was compared.
Both UiO-66 and MOF-545 showed higher conductivity than the Mg-MOF-74 sample under
the same condition (i.e., under methanol vapor). This confirms that three-dimensional pores
and larger pore size are more favorable for magnesium ion conduction in MOFs.

Keywords : lonic Conduction; Metal-Organic Framework; Magnesium lon

BAZ 77 (PCP E£721% MOF) D/ ZEf]ZFIH L CA A AZEEKZ RIS 24
TEPEFEREANATONT WD N v TRV T LA T X v U T LT 54 4 Ak
BN 0 T OMEFIIARTS D720, BE E LT, /NS 2RO —RkclifL a2 F
% AL 5y - Mg-MOF-74 DAL IZ~ 7 v 7 NHL Mg(TFSI), (TFSI =
bis(trifluoromethanesulfonyl)imide) % & A L 7=
Mg-MOF-74>{Mg(TFSI)>}o.1s"<°, KAMFLEED =

WItHFL &2 A A EAL & 577 MIL-101 (2~ 7
X v U A M A2 8 AN L 72 MIL-

101o{Mg(TFSI)2} 16223 i A A AR ENE 2 7R 5 | Iﬂ* _
ZEMHEEINTEY, TOA A AREE TR ‘% i —‘\,,;_;;_L‘Jr'O'GGD{MQ(TFS|)2}1 0
BEOEWVIZ LB Z ERNboo O e :"‘
TWb, AIFFETI, i~ rxvvaq4r 3 » e,

REERDER, B L0 A ARG & ISRy

MOF-545 S {Mg(TFSl)2}s »

RN

Mg-MOF-74 5{Mg(TFSl)2}o.15

© The Chemical Society of Japan

BOBEMREHG/NCT S Z L2 HRNE L, ik
DS & U Tl o R T S R % 4

1 |
33 3.4

Ui0-663 & MIFLEER DN 72 5 MOF-5459% FH\C 32 ; 35
VIRV LA T UERREI SRR L, DA 1000/ T (K")

FoMAREMEAE R L2, ZTORE, Ui0-66 & X 1. A% ) —LAKK FTOER
MOF-545 DffiJz & & A X ) —VEKIFIE TS BlOA 4 ASEEE DR BRI
BWNTEA T AREMEEZ R L, OEERE L

FTEH Mg-MOF-74 LV H@mNZ EbnoTz (K1), 2o b, BEhEy+H
D= T XD LA T AREIZEB DT, ZIRTTHIFLOK Z 72 LD A A AR
DRBUCEETH D Z ERbroT,

1) Y. Yoshida, M. Sadakiyo, et al., J. Phys. Chem. C 2021, 125,21124-21130. 2) Y. Yoshida, M. Sadakiyo,
et al., J. Am. Chem. Soc. 2022, 144, 8669-8675. 3) J. H. Cavka, et al., J. Am. Chem. Soc. 2008, 130,
13850-13851. 4) W.Morris, et al., Inorg. Chem. 2012, 51, 6443-6445.

-P1-1am-45 -



